An increase in smooth endoplasmic reticulum and a decrease in Golgi apparatus occur with ionic conditions that block initiation of fast axonal transport.
The ultrastructure of bullfrog spinal ganglia was analyzed after incubation in media containing concentrations of calcium and cobalt known to inhibit export of proteins from the soma to the axon. Although most somal organelles were morphologically unchanged by the various incubation media, striking changes were seen in the smooth endoplasmic reticulum (SER) and the Golgi apparatus (GA). In order of effect, calcium-free medium (CFM), normal medium supplemented with cobalt (NM--Co), and CFM supplemented with cobalt (CFM--Co) produced increasing amounts of SER coupled with decreasing densities of GA stacks. In the extreme case, CFM--Co incubation resulted in a nearly 10-fold increase in SER volume as well as in a virtually complete depletion of GA stacks. Axons originating within the ganglion were also examined and showed little change after the various incubations. The rank order of the altered incubation media in producing morphological changes was the same as the relative effectiveness of the media in depressing the fast axonal transport of [3H]protein within the dorsal root ganglion neurons. The morphological and biochemical results are discussed with respect to establishing the localization of the calcium-dependent step(s) that has been proposed to occur in the neuronal soma during the initiation of axonal transport.